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SECTION  I 


* 

INTRODUCTION 

The  purpose  of  this  program  is  to  develop  techniques  for  combining  more 
than  one  cell  of  FET  at  the  chip  level  to  Increase  the  output  power  of  GaAs 
field  effect  transistors  at  X-band  frequencies.  The  goals  are  to  achieve  de- 
vice performance  of  750  mW  at  2-dB  gain  compression,  with  a linear  gain  of  5 dB 
and  a power-added  efficiency  of  10Z  In  the  9-  to  10-GHz  frequency  band.  During 
the  course  of  this  program,  we  have  processed  a number  of  GaAs  wafers  with 
five  cells  on  a pellet.  Ue  have  also  developed  a technique  of  combining  these 
cells  by  gold  ribbons.  Devices  having  three,  four,  or  five  cells  combined 
were  fabricated  and  tested.  Four  of  these  devices  with  an  output  power  of  800 
to  900  bU,  a small  signal  gain  of  5 to  6 dB,  and  a power-added  efficiency  of 
7 to  20Z  at  the  9-  to  10-GHz  band  have  been  delivered  to  the  contracting  agency. 
The  performance  of  these  devices  meets  the  program  goals. 

During  the  final  period  of  this  program,  RCA  Laboratories,  under  the 
sponsorship  of  Air  Force  Avionics  Laboratory,  undertook  the  development  of  a 
new  device  pattern.  This  new  FET  pattern,  designated  as  16G,  has  16  gates  in 
one  cell.  The  total  gate  width  is  2400  pm  per  cell.  The  16G  device  is  equiva- 
lent to  the  combined  4-cell  devices  delivered  in  this  program.  The  design 
goal  of  the  16G  FET  is  1-W  output  power  at  X-band.  Although  the  16G  FETs  are 
still  under  development,  the  first  few  wafers  processed  showed  promising  re- 
sults. Three  of  the  experimental  16G  FETs  were  also  delivered  to  the  con- 
tracting agency  for  evaluation.  These  experimental  devices  showed  a small 
signal  gain  of  6 to  6.9  dB,  with  an  output  power  of  500  to  600  mU  at  8 GHz. 


SECTION  II 


4-GATE , MULTICELL  GET 

The  4-gate  FET  has  four  gate  stripes  per  cell.  The  unit  gate  stripe  width 
Is  150  ym.  The  total  gate  width  Is  600  vm  per  cell.  Figure  1 Is  a scanning 
electron  micrograph  of  the  4-gate  pattern.  There  are  five  cells  on  a pellet. 
These  cells  can  be  paralleled  to  Increase  the  output  power.  During  the  course 
of  this  program,  various  techniques  for  intercell  connection  were  investigated. 
To  parallel  the  cells  at  the  chip  level,  the  gate  pads  and  also  the  drain  pads 
of  the  cells  are  connected  together  by  gold  wires  or  ribbons.  Several  tech- 
niques, such  as  pulsed  thermal-compression  bond,  cw  thermal-compression  bond, 
ultrasonic  bond,  welding  and  soldering  were  investigated.  We  concluded  that 
either  the  pulsed  thermal-compression  bond  (Hughes  model  HPB-360  pulse  bonding 
system)  or  ultrasonic  bond  (Kulicke  and  Soffa  model  422  ultrasonic  bonding  sys- 
tem or  equivalent)  would  be  preferable.  Furthermore,  we  prefer  gold  ribbons 
to  gold  wires  for  intercell  connection  to  minimize  the  parasitic  inductance. 

In  X-band  frequencies,  the  parasitic  inductance  will  degrade  both  the  bandwidth 
and  the  gain  of  the  amplifier. 

Table  1 summarizes  the  four  FETs  delivered  to  the  contracting  agency. 
Detailed  pout"pin  characteristics  at  9,  9.5,  and  10  GHz  and  S-parameter  data 
are  included  in  Appendix  1. 


TABLE  1.  PERFORMANCE  OF  MULTICELL  FETs  AT  10  GHz 


Device  No. 

Small  Signal 
Gain  (dB) 

cw  Output 
Power  (mW) 

Power  Gain 
(dB) 

Power-added 
Efficiency  (Z) 

No.  of 
Cells 

B336b-4 

5.2 

844.6 

3.5 

19.7 

3-cell 

B336b-7 

4.9 

798 

3.2 

10.6 

4-cell 

B336b-45 

4.7 

784.7 

3.1 

7.0 

5-cell 

B336b-82 

5.7 

837.9 

4.4 

12.9 

4-cell 

2 


DRAIN  CONTACTS  DRAIN  PAD 


3 


Figure  1.  Photograph  of  power  MESFET. 


SECTION  III 


16-GATE  FET 


Toward  the  end  of  this  program  RCA  Laboratories  started  the  development 

it 

of  a new  FET  pattern.  This  new  pattern  is  designated  as  16G  and  is  shown  in 
Fig.  2.  There  are  16  gates  paralleled  in  one  cell.  The  unit  gate  width  is 
150  nm,  as  in  the  4-gate  structure.  The  total  gate  width  is  2400  pm,  equivalent 
to  four  cells  in  parallel.  The  16-gate  FET  is  designed  to  provide  1-W  output 
power  at  X-band.  Since  all  the  gates  and  drains  are  parallel  in  the  batch  de- 
vice fabrication  process,  no  individual  intercell  paralleling  is  needed. 


Figure  2.  16-Gate  FET  designed  for  1-W  output 
in  X-band.  Gold  posts  are  plated  in 
the  source,  gate  and  drain  areas.  The 
pellet  size  is  25  x 30  (mil) 2. 


The  source  and  the  drain  areas  of  the  16-gate  FET  are  about  one-half  of 
the  areas  of  the  4-gate  FET.  This  reduction  in  the  source  and  drain  length 
not  only  minimizes  the  rf  phase  shift  in  the  cell,  but  also  makes  more  effec- 
tive use  of  the  GaAs  real  estate.  This  new  design  will  eventually  lead  to  high 


*Thls  work  is  sponsored  by  the  Air  Force  Avionics  Laboratory,  Contract  No. 
F33615-76-C1144. 
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performance  and  low  cost.  The  pellet  size  of  the  16-gate  FET  is  0.025  x 0.030 
(in.)2.  This  is  a better  form  factor  than  that  of  the  4-gate  FET  with  a size 
of  0.020  x 0.047  (in.)2. 

At  the  time  this  final  report  was  prepared,  the  16-gate  FET  was  still  under 
development.  However,  several  GaAs  wafers  were  processed,  and  the  initial  re- 
sults are  encouraging.  Three  experimental  16-gate  FETs  with  associated  Pout" 

P,  data  at  8 GHz  were  delivered  to  the  contracting  agency  for  evaluation, 
in 

The  performance  of  these  16-gate  FETs  is  summarized  in  Table  2.  Detailed 

P -Pa  data  are  Included  in  Appendix  2. 
out  in 

TABLE  2.  PERFORMANCE  OF  16-GATE  FET  AT  8 GHz 


ill  Signal 


Device  No. 


cw  Output 
Power  (mW) 


2973-24  6.9  273.7  5.7 
2973-34  511  4.4 
2975-75  6.0  618.8  4.5 


Power-added 
Efficiency  (%) 


13.6 

10.5 

16.3 


Remark 

When  tuned 
for  best 
gain , an 
ss  gain 
of  8.6  dB 
was  ob- 
served. 


SECTION  IV 


CONCLUSION 

Techniques  for  combining  multicell  GaAs  FETs  to  increase  the  output  power 
at  X-band  have  been  developed.  Several  multicell  FETs  with  an  output  power  of 
800  to  900  mW,  a small  signal  gain  of  5 to  6 dB,  and  a power-added  efficiency 
of  7 to  20%  were  delivered  to  contracting  agency.  The  performance  of  these 
devices  meets  the  goals  of  this  program.  In  addition,  three  experimental 
16-gate  FETs  were  also  delivered  for  evaluation  purposes. 
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npA(%) 

76 

226.1 

4.7 

596 

152 

465.5 

4.9 

634 

228 

611.8 

4.3 

599 

304 

711.55 

3.7 

558 

380 

798 

3.2 

526 

418.0 

10.6 

J.  > I 


Nru  me  as?  r 


vds*  vgs*  lds 


flNN  DEVICE. 

R336D  -7 

4.5,  5» 420 

4 CELLS  8/18/76 

•JJN 

— MAGN  AND 
F k'fflJ 

ANSI  fs: 
1.1 

::i 

J2 

:>? 

80v>0 . 0 

.907 

154 

. 599 

-30 

,070 

- 80 

. 708 

124 

8500 . 0 

.986 

103 

.51  7 

-72 

. 062 

-120 

< 762 

97 

9000.0 

.956 

82 

.41' 

-101 

.053 

-147 

. 752 

70 

9500 . 0 

.946 

68 

.377 

• 123 

.051 

-166 

.746 

52 

10000.0 

. 96  J 

44 

. 380 

- 1 53 

.05  4 

1 64 

.724 

25 

10500.0 

. 899 

17 

.41  1 

-178 

. 060 

139 

,677 

-8 

1 1 000 . 0 

.843 

-22 

. 452 

144 

. 065 

106 

.754 

-45 

11500.0 

. 8 77 

-67 

.440 

101 

.064 

63 

.793 

-85 

12000.0 

.929 

-105 

.35  3 

57 

.054 

19 

,751 

-121 

TASK7  PARAM7  LIST?  2 
NEW  MEAS?  N 


FREQ 

H21 

S21 

Gi 

G2 

GMAX 

U 

K 

8000.0 

-1,8 

-4.5 

11.9 

3.0 

10.5 

.89 

-.21 

8500.0 

-4.9 

-5 . 7 

15.5 

3.8 

13,6 

2 . 05 

- .43 

9000 . 0 

-7.0 

-7.7 

10.6 

3.6 

6.6 

.42 

.33 

9500 . 0 

' -7.1 

-8.5 

9.0 

3.5 

4.0 

.29 

,78 

10000.0 

-4.4 

-8.4 

11.4 

3.2 

6.2 

.41 

.51 

10500.0 

3.7 

-7 , 7 

7.2 

2.7 

2.1 

.14 

1.72 

11000.0 

3.4 

-6.9 

5.4 

3 . 6 

2.1 

.15 

1.64 

11500.0 

-3,7 

-7.1 

6.4 

4.3 

3.5 

.23 

1.02 

12000.0 

-5.7 

- 9.0 

8.6 

3 * 6 

3.2 

♦ 22 

1.19 

TASK7  PARAM?  LIST?  1,4 
NEW  MEAS?  N 


Z — MAGN  AND  ANGLES.* 


FREU 

11 

21 

12 

22 

8000.0 

20.235 

86 

21.733 

5 

2,537 

-44 

26.850 

65 

8500.0 

30.569 

08 

24.781 

0 

2.974 

-48 

43.325 

73 

9000.0 

55.666 

8 7 

30.406 

— 1 1 

3 . 898 

-37 

67.889 

73 

9500.0 

72.563 

87 

42.089 

- 2 7 

5 . 709 

-65 

95.742 

70 

10000.0 

121.004 

90 

106.901 

-43 

15.097 

-85 

177.991 

56 

10500*0 

399.332 

70 

494.723 

-132 

71.600 

-174 

324.687 

-18 

11000.0 

207 . 787 

-63 

148.444 

43 

21.488 

4 

99.941 

-66 

11500.0 

74.309 

-80 

34.341 

11 

5.005 

-25 

52.857 

-75 

12000.0 

38.029 

-84 

15.114 

-2 

2.301 

-40 

29.145 

-70 

16 

TASK?  PARAM?  LX8TT 

89lPf» 


RCA  MESFET  Ptn-pout  CHARACTERISTICS 


DEVICE: 

B336b-45 

VD-i 

-5-  V»  IDSS0 

- 1100  mA, 

_ V,  f - 9.0  GHz 

P „(mW) 
out 

G(dB) 

V"*' 

Po„t-Pl»(*“> 

80 

296.45 

5.7 

786 

160 

508.20 

5.0 

803 

240 

635.25 

4.2 

799 

320 

738.10 

3.6 

773 

400 

834.9 

3.2 

724 

434.9  8.0 

17 


RCA  MESFET  Pln"Pout  CHARACTERISTICS 


DEVICE:  B336b-45 


V ■ 7.5  v 
D V’ 

pin(»w) 

XDSSO 

p . (mW) 
out 

- 1100  mA, 

CM 

1 

1 

> 

. V,  f - 9.5  GHz 

G(dB) 

ID(mA) 

76 

222.25 

4.7 

760 

152 

457.20 

4.8 

807 

228 

622.30 

4.4 

805 

304 

698.5 

3.6 

803 

380 

793.75 

3.2 

777 

413.75  7.1 

456 

882.65 

2.9 

735 

18 


RCA  MESFET  PJ  -P  _ CHARACTERISTICS 
in  out 


DEVICE:  B336b-45 


r - 7.5  V, 

XDSS0  “ 

1100  mA, 

vr  “ 

-2  V,  f - 10  GHz 

D ’ 

li 

in("W> 

*0 

o 

c 

n 

1 

G(dB) 

ID(mA) 

Pout-Pin(”U)  W” 

76 

226 

4.7 

762 

152 

445.55 

4.7 

805 

228 

585.20 

4.1 

800 

304 

678.30 

3.5 

793 

380 

784.70 

3.1 

774 

404.7  6.97 

456 

871.15 

2.8 

730 

19 


r»iSI\?  PAKhM?  I 1 1»  I '•*  J»j 


NFU  MLAS?  * 

CON N DFVHCI  R3W<  4 Vi 


V V I 
DS’  CS*  DS 

'*»  5.5. 400 


cf  1 1 .* 


0/  1?/  >Vi  .I.IN 


Vi  — hAGN  AN 1 1 ANGUS*. 


F KF  U 

1 1 

21 

1 

'' 

2? 

8000.0 

. 839 

163 

. 5 1 6 

-1 

.0  70 

-5? 

.629 

137 

8500.0 

.872 

158 

. 43v 

-8 

. 060 

-58 

.639 

136 

VOOO.O 

.895 

1 62 

. 372 

-11 

. 055 

-59 

.614 

142 

9500.0 

. 882 

.166 

350 

10 

. 055 

-56 

. 562 

151 

10000.0 

.024 

1 66 

.303 

-1  7, 

.061 

-57 

.517 

152 

10500.0 

163 

.416 

-20 

.06*7 

“63 

.539 

140 

1 1000.0 

.674 

147 

,421 

- 36 

.071 

-76 

.576 

123 

11500.0 

. 782 

1. 35 

.409 

-48 

. Oo9 

-89 

.657 

115 

1 2000 . 0 

. 858 

119 

.331 

-69 

.058 

-112 

.694 

102 

TASK?  F ARAM  ? L FST?  2 
NFW  MF.AS'i*  N 


FREO 

H21 

S21 

81 

82 

gmax 

11 

K 

8000. 0 

-1.7 

-5.8 

5.3 

It.  ♦ a. 

1.7 

.11 

1.96 

8500.0 

-3.4 

-7.3 

6.2 

2.3 

1.2 

.10 

2.20 

9000.0 

-4.0 

-8 . 6 

7 . 0 

2.1 

. 5 

.09 

2.48 

9500.0 

-3.7 

-9.1 

6 • Vi 

1 . 7 

-.9 

< 06 

3,53 

10000.0 

-3.0 

-8.3 

4.9 

1 . 4 

-2 . 0 

.04 

4.63 

1 0500 . 0 

--2.9 

-7.6 

3.3 

1.5 

-2.9 

.03 

5.51 

11000.0 

-3.9 

-7.5 

2.6 

I .7 

-3.1 

.03 

5.77 

11500.0 

-5.3 

-7.8 

4.1 

- . 5 

-1.2 

.07 

3.47 

12000.0 

-3.3 

-9.6 

5.8 

7 , 0 

- 1 . 0 

.08 

3.17 

TASK?  PARAh?  LIST?  1.4 
NFU  MEAS?  N 


Z — MAGN  AND  ANCLES J 


FREQ 

11 

21 

12 

22 

8000.0 

8.650 

53 

18.011 

22 

2.566 

-29 

22.920 

52 

8500.0 

10.005 

66 

15.396 

17 

2.155 

-31 

22.763 

54 

9000.0 

7.958 

66 

12.981 

10 

1 . 934 

-37 

20.659 

48 

9500.0 

6.612 

58 

12.392 

5 

1.933 

-39 

18.963 

36 

10000..0 

7.543 

46 

14.302 

1 

2,301 

-42 

20.227 

31 

10500.0 

10.714 

37 

16.813 

0 

2.701 

-43 

23.382 

42 

11000.0 

17.041 

50 

10.643 

-4 

3.138 

-44 

29.194 

53 

11500.0 

20.802 

69 

17,509 

-5 

2 . 950 

-45 

32*144 

63 

12000.0 

28.855 

79 

15.333 

-11 

2.666 

-54 

39.839 

68 

TABKT  PAN AN?  LIST? 


RCA  MESFET  P.  -P  _ CHARACTERISTICS 
in  out  


DEVICE:  B336b-82 


V_  - 7*5  V, 

IDSS0  " 

900  mA, 

CM 

1 

1 

c 

> 

V,  f - 9.0  GHz 

D 

U 

Pln(»w) 

P _ (mW) 
out 

G(dB) 

y«*> 

Pout-Fln(,M>  "pa«> 

80 

344.9 

6.3 

583 

160 

653.4 

6.1 

620 

240 

840.95 

5.4 

575 

320 

980.1 

4.9 

530 

660.1  16.6 

21 


RCA  MESFET  P.  . CHARACTERISTICS 
m out 


DEVICE : B336b-82 


VD‘iiV. 

^SSO 

- 900  ®A, 

' VG--i 

_ V,  f - 9.5 

GHz 

pin(»w) 

P .(mW) 
out 

G(dB) 

y«*> 

pout-pm(rt,> 

"pa«> 

76 

342.9 

6.5 

586 

152 

584.2 

5.8 

611 

228 

736.6 

5.1 

581 

304 

850.9 

4.5 

530 

546.9 

13.8 

\ 


if  J. 


r 


NFU  ME  AS  ' Y 

CONN  m UTCL  J'i364  h q.‘ 


V V I 
DS’  GS’  DS 

] * 4 V *|  ...  ^ 1 


•)  (XL  I S .1  l.!N 


S --MAGN  AN"  ANOtF  S; 


K 


I 


1 RE  0 

1 i 

21 

l; 

»■* 
••  • 

0000.0 

. 8 AS 

-173 

. 

10 

.or. 

A/ 

.630 

1 35 

8500,0 

.854 

-177 

. 578 

. w.i/ 

.482 

134 

9000.0 

.893 

1 76 

. 4/4 

. Oil; 

51 

• 718 

129 

9500 . 0 

.905 

- .1  /!  i 

.4,7 

*.! 

, ' '60 

-53 

. 709 

145 

1 0000 . 0 

• . 853 

-1  i 

, 4 17 

•,»6-> 

54 

. 688 

1 48 

1 0500 , 0 

, 823 

- 1 Li 

• 4 / j 

-to 

■ 0 V? 

-54 

.652 

1 4u 

1 1000.0 

. '83 

1 78 

. 4<!U 

-?L’ 

.074 

-U 

.6  '4 

116 

1 1 500.0 

. 793 

1 69 

- 4’3 

.07  1 

- 7/. 

.731 

97 

120O0.0 

.85/ 

158 

,35ft 

--4P 

. Oft  2 

> 

C£ 

! 

• 7<>6 

85 

TASK'-1  F'ARAM?  LIS  I?  2 
NEW  MFAS?  N 


FRIO 

H21 

571 

81 

89 

UN  AX 

II 

K 

8000.0 

- 

-1.0 

6 , 1 

2.2 

4.3 

.17 

1.05 

8500.0 

--t  ,9 

-5 , 5 

5, 7 

2 . 7 

2.9 

. 1 4 

1 .49 

9000. 0 

— ^ “> 

—6 , 5 

6 . 9 

3.1 

3 , 6 

.19 

1.C7 

9500,0 

-1 , 9 

-7.2 

7,  •* 

3.0 

3.3 

. 19 

i . 1 7 

toooo.o 

1 . 1 

- 7 . 1 

5 • '* 

7 . 8 

.1  .3 

. 1 1 

2.10 

10500.0 

- 1 - y 

-6 , 5 

4,9 

*•-  ♦ 4 

.0 

.09 

::.»o 

11000,0 

-4 , 4 

-6.2 

4.1 

7.6 

. 6 

,0V 

3.44 

11500,0 

-6,7 

-6  < 3 

4 . 3 

3.3 

1 . 1 

, 12 

1.95 

12000,0 

-V , 7 

-8 , 3 

5.8 

3 . 8 

1 .3 

.14 

1.71 

TASK?  F’ARAM?  LIST?  1,4 
NEW  MF AS?  N 


Z — MAGrl  ANTI  ANGLES  • 


F REG 

11 

21 

1? 

22 

8000.0 

5.443 

-36 

22.763 

24 

2,684 

-29 

23*775 

53 

8500,0 

4.682 

-16 

18.432 

19 

2,329 

-33 

22.970 

59 

9000.0 

3.64  V 

-27 

15.623 

14 

2.047 

-34 

20.176 

60 

9500,0 

3.498 

• 36 

14.142 

9 

1,927 

-41 

17.590 

56 

10000.0 

5.195 

-34 

14.734 

4 

2.101 

-45 

16.833 

51 

10500.0 

6.109 

-31 

16.791 

1 

2.462 

- 44 

20.788 

53 

11000.0 

6.438 

0 

19.302 

2 

2.916 

-41 

32.019 

63 

11500.0 

7.214 

32 

20.226 

t 

3.149 

-39 

43.737 

70 

12000.0 

9.707 

65 

17.380 

-1 

2.794 

-41 

52.987 

74 

TASK?  PAR AM?  LIST? 


RCA  MESFET  P.  -P  _ CHARACTERISTICS 
in  out 


DEVICE:  B336b-103 


vn  " .111  v* 

T m 

DSSO 

750  mA, 

V - -2  V,  f - 9.0 

GHz 

U 

Pln(-W) 

P „(mW) 
out 

G(dB) 

V**>  Pout-pi„<-"> 

"pa«> 

80 

326.7 

6.1 

533 

160 

605.0 

5.8 

521 

240 

756.3 

5.0 

480 

320 

840.95 

4.2 

464  520.95 

14.97 

23 


RCA  MESFET  P.  -P  _ CHARACTERISTICS 
in  out 


DEVICE: 

B336b-103 

vd  -i 

5 V,  I 

— ' DSSO 

750  mA, 

VG  - -2  V,  f - 9.5  GHz 

pi„<"“> 

*0 

o 

c 

rt 

1 

G(dB) 

V**>  P.ut-Pl  „<*“>  ",*«> 

76 

304.8 

6.0 

527 

152 

565.15 

5.7 

517 

228 

730.25 

5.1 

475 

304 

749.3 

3.9 

453 

380 

787.4 

3.2 

444  407.4  12.2 

2t 


RCA  MESFET  P.  -P  _ CHARACTERISTICS 
in  out 


DEVICE: 

B336b-103 

Vd‘^ 

5 V T ■ 

— V’  DSSO 

750  mA, 

VG  " ~ 

. V,  f - 10 

. GHz 

Ptn(.W) 

P „(mW) 
out 

G(dB) 

V«*> 

P -P.  (mW) 
out  in 

npA(*) 

76 

260.7 

5.4 

515 

1S2 

518.7 

5.3 

529 

228 

658.4 

4.6 

498 

304 

751.5 

3.9 

473 

380 

811.3 

3.3 

456 

431.3 

12.6 

27 


NEW  MEAS7  Y 


V V T 
DS’  GS*  DS 

CONN  DEVILS  K336K  - 1'>3  5 > 3 > 450  3 t ELLS  8/23/76  IJN 


S --MAGN  AND  ANGLES} 


FREQ 

1 t 

,»1 

l 

*') 

72 

ft OOO . 0 

• 805 

168 

,654 

.077 

•47 

.717 

152 

8500 . 0 

.851 

165 

.52  4 

-14 

.062 

-74 

. 753 

150 

9000 . 0 

.849 

167 

.426 

-16 

.054 

-74 

.751 

152 

9500.0 

. 069 

171 

.408 

-18 

. 053 

-73 

.774 

156 

10000.0 

. 847 

176 

.419 

• 10 

. 055 

-72 

.739 

159 

10500  • 0 

.786 

1 77 

.459 

-20 

. 063 

-73 

.603 

152 

1 1000.0 

. 730 

160 

.548 

-37 

.076 

-85 

. 760 

130 

11500.0 

.781 

137 

.546 

62 

.078 

-111 

.802 

111 

12000.0 

.734 

133 

.245 

- 92 

.033 

-144 

.773 

97 

TASK?  PARAM? 

LIST? 

2 

NEW  MEAS?  N 

FREQ 

H21 

S21 

ni 

02 

GMAX 

U 

K 

8000.0 

3.6 

-3.7 

4 . 5 

3.1 

3.9 

.17 

1.27 

8500.0 

1 . 2 

-5.6 

5 . 6 

3.6 

3.6 

.17 

1.39 

9000.0 

-.3 

-7.4 

5.5 

:• . 6 

1.7 

.12 

2.27 

9500.0 

.4 

-7.8 

6.1 

4.0 

2 . 3 

.15 

1.96 

10000.0 

1.2 

-7.6 

5 . 5 

3:4 

1 . 4 

.11 

2 . 55 

10500.0 

.3 

-6.8 

4.2 

2.7 

. 1 

.08 

3.33 

11000.0 

-1 .3 

-5.2 

3.3 

3.7 

1.8 

.12 

2.06 

11500.0 

-3.7 

-5.3 

4.1 

4.5 

3 . 3 

..19 

1.38 

12000.0 

-11.7 

-12.2 

3.4 

4.0 

-4.9 

.03 

11.50 

TASK?  PARAM?  LIST? 

1 1 4 

NEW  ME AS?  N 

Z --MAGN  AND  ANGLES: 


FREQ 

11 

2 

8000.0 

7.338 

34 

22.061 

8500.0 

7.328 

53 

16.870 

9000.0 

6.600 

49 

13.642 

9500.0 

4.953 

43 

12.620 

10000.0 

4.439 

17 

13.267 

10500*0 

6.095 

4 

15.731 

11000.0 

10.886 

42 

20.050 

11500.0 

19.168 

69 

21.789 

12000.0 

22.509 

66 

11.391 

t 

28 

TAflKT  PARAM?  LISTT 


■ 

12 

22 

9 

2.608 

-51 

14.584 

48 

4 

t.984 

-55 

14.629 

57 

0 

1.718 

-57 

14.054 

56 

-4 

1.639 

-59 

12.096 

55 

-7 

1 . 730 

-62 

11.586 

46 

-8 

2.140 

-62 

15.225 

48 

-8 

2.775 

-57 

23.311 

68 

-14 

3.109 

-64 

33.455 

76 

-38 

1.553 

-89 

43.828 

75 

\ 


i 


l 


APPENDIX  B 


DATA  PACKAGE  FOR  16-GATE  FETs 


RCA  MESFET  P.  -P  _ CHARACTERISTICS 
m out 


DEVICE 

2973-24  (16  Kate) 

vn  " 7‘ 

•0  InccQ 

- 420 

<bA»  VG  “ - 

-2  V.  f - 

8.0  GHz 

u 

P „ (mW) 
out 

G(dB) 

V**> 

P -P,  (wU) 
out  in 

npA<*) 

14.8 

72.59 

6.9 

220 

29.6 

133.28 

6.5 

214 

44.4 

190.4 

6.3 

211 

59.2 

235.6 

6.0 

210 

74 

273.7 

5.7 

210 

199.7 

13.6 

29 


RCA  MESFET  P.  -P  k CHARACTERISTICS 
In  out 


DEVICE : 2973-34  (16  gate) 


VD  " 7 

V T 

t 

- 640 

i 

• 

< 

I 

i 

• 

* 

> 

N 

1 

8 GHz 

UdOU 

Pout<BW> 

G(dB) 

— v» 

y*»> 

Pout-Pin<“M> 

npA(%> 

37 

170.17 

6.6 

443 

74 

304.6 

6.1 

442 

111 

404.6 

5.6 

443 

148 

476 

5.1 

445 

185 

511 

4.4 

443 

326 

10.5 

222 

535.5 

3.8 

441 

30 


RCA  KESFET  P.  -P  CHARACTERISTICS 
in  out 


DEVICE : 2975-75  (16  gate) 

VD  “ —LO Y,  IDSS0  " _560_mA,  Vg  - -2.0  V.  f - 8.0 


pi»<>« 

Pout(mW) 

G(dB) 

y»*> 

Pout-pl»<*'> 

37 

148. 75 

6.0 

285 

74 

297.5 

6.0 

291 

111 

422.45 

5.8 

299 

148 

523.6 

176.12 

304 

185 

583.1 

5.0 

305 

398.1 

16.4 

222 

618.8 

4.5 

304 

396.8 

16.3 

GHz 


31 


